Docket No. TIBO- 0011/VIP0007 

In the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application 

Listing of Claims: 

1 . (Currently Amended) A method for determining the AZT susceptibility ^ 
r e s e ns i t i zat i on of a test HIV-1 R T enzyme to-AZT, comprising: 

a) providing a reaction well with the following reaction components comprising: 

i. at least one template for an HIV-1 RT enzyme; 

ii. at least one primer; 

iii. at least one detectable dNTP substrate; 

iv. AZT; and 

V. at least one ribonucleotide chosen from ATP or GTP, or at least one 
pyrophosphate; 

b) performing an enzymatic kinetics assay that permits the measurement of 
multiple chain termination events by adding to the reaction well the test m 
HIV-1 RT enzyme chos e n from a wi l d type RT e nzyme, and a mutant 
selected from th e group cons i sting of 1 L / Ml 8 W / T21 5Y; 1 L / D67N / 
K70R /Ml 8 ^ V /T21 5Y; 1 L / D67N / K70R /M 1 8 . W / L21 OW / R21 1 K / 
L21dF /T215Y; T69S - SS; T69S SG; T69S AG; and T69S SS /T215Y, 
wl^efeiR^d-ium ib e r i ng sch e m e i s bas e d upon th e prototypica l i so l at e HIV - 
1 BH 1 0 , 

wherein said test HIV-1 RT enzyme incorporates the at least one detectable 
dNTP substrate or AZT into the 3'-end of the at least one primer forming at 
least one new DNA strand that is complementary to and bound to said at 
least one template: 

c) determini ng RT act i v i ty by measuring the amount of the detectable dNTP 
substrate incorporated into bound to the template; 
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repeating steps ba) through an^ c), replacing the wi l d - tvp e test HIV-1 RT 
enzyme with a myta^^ control HIV-1 RT enzyme that is known to be 
susceptible to AZT inhibition : and 

comparing the amount of the detectable dNTP substrate measured from step 
c) with that from step d) d o t o rm i ning th e r e sens i tization of H I V 1 to AZT by 
comparing th e RT act i v i ty of the w il d typ e RT e nzym e with the RT act i vity of 
th e mutant RT e nzym e; 

wherein th o ros o nsit i zation of HIV 1 to AZT is d o torm i n o d the test HIV-1 RT 
enzyme is identified to be AZT resistant when the amount of the detectable 
dNTP substrate measured from step c) is more than that from step d); and the 
test HIV-1 RT enzyme is identified to be AZT susceptible when the amount of 
the detectable dNTP substrate measured from step c) is less than or egual to 
that from step d) . 

2. (Original) The method of claim 1 , wherein the template is bound to the reaction well 
and is chosen from poly-rA or a heteropolymer RNA or DNA. 

3. (Original) The method of claim 1 , wherein the primer is chosen from oligo-dt or a 
primer that is complementary to the heteropolymer template. 

4. (Original) The method of claim 1 , wherein the detectable dNTP substrate is chosen 
from a radioactive labeled dNTP. 

5. (Original) The method of claim 1 , wherein the detectable dNTP substrate is capable 
of being detected by fluorescence, luminescence, or absorption spectrometry. 

6. (Original) The method of claim 1 , wherein the detectable dNTP substrate binds to an 
optical tracer or a radioactive labeled tracer. 

7. (Original) The method of claim 6, wherein the optical tracer is capable of being 
detected by fluorescence, luminescence, or absorption spectrometry. 

8. (Original) The method of claim 6, wherein the detectable dNTP precursor is bromo- 
deoxyuridine-triphosphate. 

9. (Original) The method of claim 7, wherein the optical tracer is a monoclonal anti- 
BrdU antibody, conjugated to alkaline phosphatase. 



d) 
e) 
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20. (Currently Amended) A method for identifying determinin g tho e ff e ct of at least one 
mutation in an HIV-1 RT enzyme that increases or decreases the AZT susceptibility of 
on th e r e s e ns i t i z a t i on of the HIV-1 RT enzyme t o AZT , comprising: 

a) providing a reaction well with the following reaction components comprising: 

i. at least one template for an HIV-1 RT enzyme; 

ii. at least one primer; 

iii. at least one detectable dNTP substrate; 

iv. AZT; and 

V. at least one ribonucleotide chosen from ATP or GTP, or at least one 
pyrophosphate; 

b) performing an enzymatic kinetics assay that permits the measurement of 
multiple chain termination events by adding to the reaction well a HIV-1 RT 
enzyme and a mutant s el ect e d from the group con sist i ng of 1L / M1 8 ^ V / 
T21 5Y; 1 L / D67N / K70R /M1 8 W /T21 5Y; 1 L / D67N / K70R /Ml 8 W / 
L210W / R21 1 K / L21 / T215Y; T69S SS; T69S SG; T69S AG; and T69S - 
SS / T215Y, wh e r ei n said number i ng sch e m e is bas e d upon th e prototyp i cal 



wherein said HIV-1 RT enzyme incorporates the at least one detectable dNTP 
substrate or the AZT into the 3'-end of the at least one primer forming at least 
one new DNA strand that is complementary to and bound to at lea st on e HIV- 
1 RT inhibitor into said at least one template; 

c) determining RT activity by measuring the amount of the detectable dNTP 
substrate i ncorpor a t e d i nto bound to the template; 

d) repeating steps a) through c)^ i n a n e w r e act i on w ell wh e r ei n th e H I V - 1 RT 
enzyme of step b) i s chos en f rom a t lea st on e mutant RT e nzvm e replacing 
the HIV-1 RT enzyme with a mutant HIV-1 RT enzyme comprising at least 
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one mutation, wherein the mutant HIV-1 RT enzyme is otherwise identical to 

the HIV-1 RT enzyme except for the at least one mutation ; and 

e) comparing the amount of the detectable dNTP substrate measured from step 
c) with that from step d): 

comparin g the RT a ct i v i ty i n th e d i ff e r e n t reac t ion w ells; a^d 

f) determ i n i ng the eff e ct of the a l t least one mutat i on on the r e sistance of HIV - 1 to 
AZT us i ng st e p e); 

wherein the at least one mutation increases the AZT susceptibility of the HIV-1 
RT enzyme when the amount of the detectable dNTP substrate measured from 
step c) is more than that from step d); and the at least one mutation decreases 
the AZT susceptibility of the HIV-1 RT enzyme when the amount of the 
detectable dNTP substrate measured from step c) is less than that from step 
djeffe ct of at le as t one mutat i on i n an H I V - 1 RT e nzym e on th e res e ns i t i zation of 
HIV - 1 to AZT can b e d e t e rm i ned . 



21 . (Currently Amended) A method for rapid screening th e e ff e cts of mutations in an 
HIV-1 RT enzyme that increase or decrease the AZT susceptibility on r e s e ns i t i zat i on of 
the HIV-1 RT enzyme to AZT , comprising: 

a) providing an array of reaction wells, each reaction well with the following 
reaction components comprising: 

i, at least one template for an HIV-1 RT enzyme; 

ii, at least one primer; 

iii. at least one detectable dNTP substrate; 

iv. AZT; and 

V. at least one ribonucleotide chosen from ATP or GTP, or at least one 
pyrophosphate; 

b) performing an enzymatic kinetics assay that permits the measurement of 
multiple chain termination events by adding to each reaction well a d i ff e r e nt 



Docket No. TIBO-0011/VIP0007 
H I V 1 RT enzyme chosen from an wild - tvp e HIV-1 RT enzyme or a mutant 

HIV-1 RT enzyme comprising at least one mutation, wherein the mutant HIV- 

1 RT enzyme is otherwise identical to the HIV-1 RT enzyme except for the at 

least one mutation x and a mutant se l ect e d from th e group cons i st i ng of M 4 1L 

/ M1 8 ^ V / T21 5Y; M41 L / D67N / K70 R /M18 ^ V /T21 5Y; 1 L / D67N / K70R 

/M18 ^ V/L210W/R211K/L21 ^ F/T215Y; T69S SS; T69S SG; T69S AG; 

a nd T69S - SS /T215Y , wh e re i n sa i d numb e r i ng sch e m e i s bas e d upon th e 

prototyp i cal i so l at e H I V 1 bh-iq, 

wherein said HIV-1 RT enzyme incorporates the at least one detectable dNTP 
substrate or the AZT into the 3'-end of the at least one primer forming at least 
one new DNA strand that is complementary to and bound to said template 
and wherein at le ast one wi l d - typ e the HIV-1 RT enzyme is added to at least 
one reaction well of the array of reaction wells : 

c) d e t e rm i ning RT a ctivity in each reaction well fe^measuring the amount of the 
detectable dNTP substrate incorporat e d i nto bound to the template; and 

d) comparing the amount of the detectable dNTP substrate measured from the 
well containing the mutant HIV-1 RT enzyme with that from the well 
containing the HIV-1 RT enzyme d e t e rmining the eff e ct of mutations on 
r e s e ns i t i z a t i on o f H I V - 1 of th e A ZT b y c ompar i ng th e R T act ivity of at leas t 
on e w il d - type RT enzym e with th e RT activ i ty of at le ast on e mut a nt RT 

. e nzym e; 

wherein mutations that increase or decrease the AZT susceptibility of the 
HIV-1 RT enzyme are rapidly identified, th e rap i d screening the effects of mutations 
o n r e sens i t i zat i on of H I V - 1 to AZT i s d e t e r mined. ~ 

22. (New) The method of claim 1 . wherein the control RT enzyme in step d) is a wild- 
type HIV-1 RT enzyme. 



23. (New) The method of claim 20, further comprising the steps of: 
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f) repeating step d) ofthe method of claim 20, omitting the at least one 

ribonucleotide chosen from ATP or GTP. or at least one pyrophosphate: 

g) comparing the amount of the detectable dNTP substrate measured from step 
f) with that from step c) of claim 20. and with that from step d) of claim 20: 

wherein the at least one test mutation can be resistant to other HIV inhibitor(s) in 
addition to AZT when the amount of the detectable dNTP substrate measured from 
step f) is more than that from step c) of claim 20, and is substantially the same as 
that from step d) of claim 20. 
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